Green buildings have become a global trend in recent years, reflecting a social order for sustainable development from the sides of all stakeholders. This is confirmed by the fact that the global construction of green buildings comprises for almost a quarter of the total production of all buildings. Buildings generally represent a huge sector of energy consumers, so it is now necessary to reduce this consumption through smart design solutions and an appropriate building management system that will ensure efforts to achieve sustainable and smart urban requirements for the use of intelligent technologies. Regarding to the development of green buildings, Slovakia belongs to developing countries. The term "green building" is slowly becoming familiar in Slovakia, although it should be noted that the green building certification systems are only at the beginning. Also, the legislative and other financial support instruments for green buildings in Slovakia are under the phase of consideration and do not exist in practice. In the following paper, the authors explore green building sector in Slovakia. They present their development and overview, rating systems and analyses the most important investors and key local companies related to green buildings in Slovakia.
Introduction for green building concepts
The most important global drivers for green concepts according to several studies including the World Green Building Trends SmartMarket Report 2016 [1] are: client demands, which demonstrates how critical it is to create greater public awareness of the benefits of green and the importance of establishing the business benefits of green building; market demands, which shows the state of saturation of the market with green buildings; environmental regulations, which can be carry vary strongly by market, depending on the degree of present regulation; awareness of conduct through human activities towards environmental protection and current environmental requirements; lower operating cost; and higher building values. [1] While in Western Europe and the US with advanced market of green buildings featuring on the first places drivers as client demands and environmental regulations, developing markets of green buildings in Central and Eastern Europe -CEE (including Slovakia) gives more prominence to focus on lower operating cost and market demands.
On the other hand, the most commonly perceived barriers for green buildings are: increased the initial costat present the trend is perceived, especially with developed markets, much less than in the past, what may suggest a global trend toward greater experience with green building techniques and wider availability of green building products and service providers, which may be reducing the premium for building green. According to this global Study [1] , new green building projects cost more than non-green building projects. That additional cost has a median value of 8%.
Other obstacles are perceived in terms of market differentiation quite similar: poor public awareness; lack of political support and incentives; and idea about green buildings as unreachable, lucrative projects.
Among the largest benefits of green building investments include: the reduction of operating costs (according to the World Green Building Trends SmartMarket Report 2016 -a median decrease is 9% in 2015 in new green constructions and in green retrofits over the next 12 months; and 14% reduction in next 5 years in new green buildings and 13% expected decrease from green retrofits or renovations); increased building value for green versus non-green projects (increase a median 8% in 2015 in new green constructions and 7% in green retrofits or renovation projects according architects and contractors); increased asset value for green versus non-green projects (increase a median 7% asset value in 2015 in new green constructions and in green retrofits according to owners); documentation and certification providing quality assurance; education of occupants about sustainability; higher value at point of sale; higher occupancy rates; increased productivity for tenants; and higher rental rates. [1] When we compare the average performance of green buildings to non-green buildings the following savings can be achieved:
• 13% lower maintenance costs;
• 24-50% lower energy consumption;
• 33-39% lower CO2 emissions; • 40% less water consumption; • 70% less solid waste in landfills;
• 27% higher user satisfaction.
Another very important from the economical point of view is the payback period for the investment in green buildings. This issue is crucial for many investors. Payback period is particularly essential for certain commercial markets such as office, multi-residential housing or hotels, in which properties regularly change ownership. According to several studies focus on problematics of green buildings, e.g. [2] , the median payback period is 8 years. Payback period for cost of a green retrofit or renovation projects is a median 6 years.
Green Building Products and Services
An overall global focus on energy conservation is evident in the popularity of electrical products, which can yield a high degree of energy savings for relatively small investment. However, mechanical systems, such as heating and air conditioning systems that are critical to energy savings, have a much lower use due to their importance in buildings, possibly due to the investment required and the fact that they are less likely than lighting to be included in renovation/retrofit projects. Growing interest in how green buildings impact the health of their occupants may be evident in the relatively strong performance of thermal and moisture protection. Another growing interest in smart cities may be driving the expected growth in the use of building automation systems.
Even greater savings could be achieved; however, the implementation of intelligent networks of sensors which would bring together smart homes with smart cities. Subjects which are being tested are processors, sensors, and network connectivity built into articles of daily activities which may perform in the future management the role of technology in building and contributing to optimal utilization of urban resources. [3] Next important area of interest about the green building is related to waste management. Recycling and recycling technologies are closely related to human activities in buildings. Other areas that are quite important in the new green buildings are finishes and flooring. Finally, it is furnishing that is contributing to the proper functioning of buildings.
In general, the most important criteria for green products are: high energy efficiency; products made of recycled materials; lifecycle data; nontoxic building materials; durability of materials and products; and environmental product declarations.
Green Building Rating Systems
Buildings are a global scale mainly measured on the basis of certification systems. Certification of green buildings is an indicator of quality and also a guarantee of comprehensive embodiment of buildings. They demonstrate that buildings are made from quality materials, they are environmentally friendly and users have created a suitable environment for their daily activities. At present widespread use of certification systems is in the construction industry all around the world. [4] The main benefits of using rating systems are competitive advantage; marketing; provides ability to create better design and realization of buildings; buildings are more environmentally friendly; opportunity to obtain financial support from government or municipality.
The main disadvantages associated with rating systems are related to additional costs and time during the planning and realization of building; difficulties to understand requirements of rating systems and documentation processes.
International green standard certification
The world's best known green building certification systems are LEED and BREEAM. For both the priority is the minimum load of the environment with respect to maximizing the use of renewable energy. Other certification systems are DGNB (Deutsche Gesellschaft für Nachhaltiges Bauen) and SBToolCz Sustainable Building Tool.
Rating system LEED
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Energy Web 03 2019 -06 2019 | Volume 6 | Issue 23 | e8 LEED system was developed by the US Green Building Council (USGBC). LEED (Leadership in Energy & Environmental Design) is an internationally recognized independent evaluation system of Green Buildings. LEED is a voluntary certification system, by which is certified more than 180,000 projects worldwide. It provides thirdparty verification that a building or more buildings was designed and built by using strategies aimed and targeted to improve performance through pertaining parameters. LEED promotes and reflects the overall approach to building long-term sustainability through detection performance in key areas. [4] The basic set of parameters (i.e. credit categories) include: site selection, water management, energy saving and CO2 reduction, material selection and quality of indoor environment. While consideration is taken not only to the materials, resources or building equipment (HVAC), as well as the impact of the building and its operation on the environment and, finally, on the health and comfort of the user. The certification provides an independent three-part assessment that the building has been designed and built according to criteria that meet the requirements of sustainability, energy efficiency, material selection and indoor environment.
Rating system BREEAM
The BREEAM certification system was established in the United Kingdom in 1990. It is designed to assist architects and designers in designing and mitigate the impact of their projects on the environment. Currently are available versions of certificate for residential buildings, office buildings, industry, schools, state administration and judiciary, prisons, multifunctional buildings, hospitals.
The process of evaluation criteria focuses on building design from the conceptual phase to the full completion of the building. This requires records to support decision making in the process of design and construction of building, approved during the project development and ensure their full implementation. [4] 
Slovak green building sector
The process of certification of sustainable buildings in Slovakia is just starting. There is known only energy certification, what is entirely something else. The concept of energy efficiency is applied in the context of efficient use of energy materials and media in various stages of production, transmission, distribution and energy consumption. This is only one small part of the whole called sustainable construction.
In Slovakia, the concept of green buildings is currently not conceptually supported from political circles nor is enshrined in legislation. Also, there are no financial support or tax incentives that would encourage investors to increase their activities towards sustainable construction. In countries, such as Canada, Germany, the
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Energy Web Online First Table 4 below shows the most significant projects, investors and key local companies in Slovakia related to green buildings. buildings where we can see the top opportunities on the Slovak market with green buildings.
The necessity of family houses and apartment buildings renewal which need to be strong even in the previous political regime and achieves increasingly urgent status. More than 1,100,000 overall apartments should be renewed [7] (including flats in apartment buildings (40%) and family houses (60%)). [8] Another separate group in terms of direction of initiative for building renovation is the sector non-residential public buildings. There are more than 15,000 public buildings which require a top priority for their renewal, especially schools and hospitals. Their technical condition is alarming, as reflected in their energy consumption and closely related operating costs. Many of the buildings during its lifetime have not undergone any more substantial renewal. That's why the years of neglected maintenance were written off under to their emergency state, which often does not match to their physical age.
Conclusion
Although green buildings in global are mainly associated with the commercial sector, in recent years the green concept has been widely adopted in the entire construction industry, but only to a moderate extent. Slovakia is one of the developing countries and the concept of green buildings is not complexly established in its construction sector. When comparing Slovakia with other V4 countries, in terms of building certification for January 2017, according to LEED and BREEAM certification systems Slovakia is at the end with a total of 21 certified buildings. The most certified buildings are in Poland (127 buildings), followed by the Czech Republic (60) and Hungary (27). The authors see the greatest opportunity for Slovakia in applying a green concept to the renewal of existing buildings. The huge potential is mainly in the sector of existing residential buildings and the public buildings sector. Despite several objectives adopted at the supranational level, the current activity being pursued to meet these objectives is inadequate. The absence of any legislative, tax and financial support instruments for green buildings in Slovakia suggests that activity in the field of green renewal will continue at minimal level in the near future.
